Introduction
Pulmonary rehabilitation (6-8 weeks) is effective in improving quality of life and exercise tolerance, and reducing hospital admissions and length of stay. [1] [2] [3] [4] There is some evidence that without maintenance and ongoing exercise the benefits will not be sustained. 4, 5 Evidence-based international and national guidelines and position statements are available and these mostly focus on the delivery of short-term pulmonary rehabilitation programs, and while some recommend follow-on or maintenance programs they provide less direction on the components of these. 2, 3, 6, 7 International surveys provide information relating to pulmonary rehabilitation practice, but limited information on the existence of a pathway for referral to follow-on services including maintenance programs or support networks after the short-term pulmonary rehabilitation programs. [8] [9] [10] In March 2006, 'A Strategic Framework for Respiratory Conditions in Northern Ireland' was published, which recommended a clear pathway through pulmonary rehabilitation and follow-on services. 7 The document also recommended a change in emphasis from secondary care to primary care or communitybased pulmonary rehabilitation, the development of links with for example local leisure centers to assist with the provision of ongoing exercise and links and information on the support networks for patients with respiratory disease. 7 Little is known about the current level of services for short-term pulmonary rehabilitation and follow-on services. This is important locally and nationally to direct service developments and provide information on the potential models for delivery of these.
The aim of this survey was to determine the characteristics of the different components of the patient pathway, that is, pulmonary rehabilitation programs, ongoing exercise facilities, and support networks in Northern Ireland.
Methods
The project team used the British Thoracic Society (BTS) Standards of care on pulmonary rehabilitation and the Northern Ireland Strategic Framework to develop the questionnaires. 6, 7 Draft questionnaires were amended following review by a designated multidisciplinary project steering group with representatives from primary care, secondary care, leisure centers and patients (questionnaires available from b.oneill@ulster.ac.uk). Questionnaire 1 was developed for sites, which currently provide a pulmonary rehabilitation program. Questionnaire 2 was developed for local council leisure centers providing exercise programs, which indicated that they included patients with respiratory conditions for ongoing support. Questionnaire 3 was developed for patient support groups. Each questionnaire was piloted in a group, which reflected its target audience ( Figure 1 ).
Sites were identified using a range of sources (for example online websites, telephone directories, contacts with hospital trusts in Northern Ireland). The use of multiple sources optimized the identification of sites providing pulmonary rehabilitation and all were invited to take part in this study. Each site was contacted initially by telephone to identify a named person who could be contacted to complete the relevant questionnaire. The respondents were invited to complete the questionnaire by telephone, email, or post. If questionnaires were not returned within 2 weeks, sites were re-contacted. Ethical approval was not required for this survey and data were collected between July 2006 and January 2007. Data were analyzed using the Statistical Package for the Social Sciences (version 11.5) (www.spss.com/uk/) using descriptive statistics.
Results

Questionnaire 1. Pulmonary rehabilitation
Location of pulmonary rehabilitation
There are currently 23 pulmonary rehabilitation programs in Northern Ireland, which are based within the four health boards: Eastern Health Social Services Board (EHSSB), n = 11; Southern Health Social Services Board (SHSSB), n = 8; Northern Health Social Services Board (NHSSB), n = 3; Western Health Social Services Board (WHSSB), n = 1. 15/23 (65%) programs are based in the community and 8/23 (35%) are based in secondary care. There are geographic inequalities with a bias toward sites east of the province (i.e., 19/23 sites are located in the EHHSB and SHSSB).
Referral process
Referrals to pulmonary rehabilitation programs are accepted from a range of different health care professionals such as hospital nurses and doctors, GPs, community physiotherapists, practice nurses. Only 2/23 (9%) pulmonary rehabilitation programs accept referrals directly from the patient. None of the 23 programs provided a routine referral process for patients with exacerbations of chronic obstructive pulmonary disease (COPD) after discharge from hospital. A specific referral form was used by 17/23 (74%) programs. 6/23 (26%) did not use any type of referral form.
Patient population
All 23 (100%) pulmonary rehabilitation sites routinely included patients with COPD; many programs also routinely included patients with interstitial lung disease (17/23, 74%), asthma (14/23, 61%), and bronchiectasis (12/23, 52%). Other patient populations that were less frequently included were 'patients pre-or post-lung volume reduction or transplant' (8/23, 35%), 'patients receiving non-invasive ventilation or continuous positive airway pressure' (5/23, 22%), patients with bronchitis (3/23, 13%), and 'patients with poor exercise tolerance postsurgery or ventilation' (1/23, 4%).
Structure and format of pulmonary rehabilitation
All 23 (100%) programs reported that patients attended for assessment before commencing pulmonary rehabilitation and following the completion of pulmonary rehabilitation. The duration and frequency of programs varied with 15/23 (65%) programs running a 6-week program and 8/23 (35%) running an 8-week program. The supervised exercise sessions were held once a week in 11/23 (48%) programs and twice a week in 12/23 (52%) programs. All 23 (100%) programs asked patients to complete a home exercise component as part of the pulmonary rehabilitation program.
The mean number of patients attending each exercise session was 8 (3), range 4-13. The mean maximum number of patients that could attend each session was 12 (3), range 8-19. 17/23 (74%) programs invited carers/partners/spouses to attend the exercise sessions; only 1/23 (4%) program stated that the carers/partners/spouses generally attended the exercise sessions.
The key personnel involved in the delivery of the exercise program included the physiotherapist 23/23, (100%) and the nurse 20/23 (87%); other health professionals involved were the technical instructor 7/23 (30%), physiotherapy assistant 3/23 (13%), and rehabilitation worker 3/23 (13%).
Education topics provided in pulmonary rehabilitation
A range of 24 education topics was provided. The 14 topics provided in more than 60% of centers are summarized in Table 1 . Some of these topics were supplemented by the provision of written material in some sites.
The key personnel involved in the delivery of the education topics included the physiotherapist 23/23 (100%), the nurse 23/23 (100%) and dietician 16/23 (68%), pharmacist 14/23 (60%), occupational therapist 13/23 (56%); other personnel were less frequently involved.
Outcome measures
A range of outcome measures was used ( Table 2 ). All (100%) programs used at least one type of exercise test, breathlessness scale, and a quality of life scale; however, there was a lack of consistency between pulmonary rehabilitation programs in the specific measurement tools used.
All programs provided a summary of results on the completion of the pulmonary rehabilitation program. Most sent a report to various health care practitioners, but only about half reported sending a report to the referral source (12/23, 52%); a smaller number of programs provided a summary to the patient (2/23, 9%).
Follow-up/review and maintenance 17/23 (74%) programs provided a follow-up/ long-term review appointment for patients after the completion of pulmonary rehabilitation, usually at 6 months. Only 5/23 programs reported using some criteria to determine whether a patient should re-start pulmonary rehabilitation.
There were no programs, which provided a maintenance exercise program after completion of pulmonary rehabilitation. However, 14/23 (61%) programs Figure 2 Pulmonary rehabilitation programs with links for provision of ongoing exercise.
reported to have links with other sites to assist patients with the maintenance of exercise ( Figure 2 ).
Questionnaire 2. Council leisure centers, which provided exercise programs for people with respiratory disease
Exercise program(s) that included people with respiratory disease were provided by 47/84 (66%) council leisure centers in Northern Ireland. These 47 centers provided a total of 89 programs and one questionnaire was completed for each program.
Referral process
The majority of programs were accessed through self referral (55/89, 62%). 50/89 (56%) programs could be accessed by referral from the GP and 25/89 (28%) programs accepted referral from another source; these included allied health professionals, nurses, and external programs. Only 2/89 (2%) programs currently accepted referrals from a pulmonary rehabilitation program.
Type and format of programs
The programs accessed by respiratory patients most frequently included: 'GP referral schemes/programs' (18/89, 20%), 'health wise schemes' (16/89, 18%), 'senior programs' (14/89, 16%), aerobics (8/89, 9.0%), 'fit and well schemes' (3/89, 3%), and aqua fit (6/89, 7%). The type of exercise included in these programs was variable, for example: group exercise, individual exercise, aerobics, chair-based exercise, and pilates. Only 16/89 (18%) programs provided a specific time when people with respiratory conditions could attend for exercise. The majority of programs (73/89, 82%) required completion of a form before commencing the program, and familiarization with the exercise program was provided by 51/89 (57%) before commencing it. Re-assessment or monitoring of the clients' progress was provided by 66/89 (76%) programs. The measurement tools used in these programs were not the same as those used by pulmonary rehabilitation programs.
Training
Of the programs included, 52/89 (58%) indicated that the staff delivering the program had specific training in the delivery of exercise for respiratory patients. The types of training received are listed in Table 3 .
Fifty-nine of the 89 programs (66%) suggested further staff training needs, which could facilitate the provision of appropriate exercise specifically for those with respiratory disease. Education in the area of respiratory disease (42/59, 71%) and exercise (8/59, 14%) was most frequently noted. Those involved in delivery of pulmonary rehabilitation also highlighted education in respiratory disease and exercise as important. Additionally they sug- gested that training on 'for example' breathlessness management was also important.
Questionnaire 3. Patient support groups
There are 13 support groups for patients with respiratory disease in Northern Ireland. Some of these are affiliated with respiratory charities. These 13 support groups are linked to 18 of the 23 pulmonary rehabilitation programs currently available in Northern Ireland. The geographical location of support groups in Northern Ireland is primarily located in the east of the province. The function of the support group was reported as social (11/13, 85%), educational (11/13, 85%), peer support (9/13, 69%), service awareness (3/13, 23%), and to fundraise (1/13, 8%).
Discussion
Pulmonary rehabilitation services have expanded in Northern Ireland over the last few years and most of this expansion has focused on short-term pulmonary rehabilitation programs. Maintenance exercise programs and support groups are underdeveloped and underutilized.
In Northern Ireland, pulmonary rehabilitation programs predominately provide for patients with COPD and this is consistent with other surveys. [8] [9] [10] Pulmonary rehabilitation seems to be less accessible to other patient populations such as pulmonary fibrosis, asthma, bronchiectasis, perhaps because of limited resources, less evidence of benefit, and a lack of awareness with regard to the contribution of exercise to the management of other respiratory diseases. Given the prevalence of COPD and the population of each of the health boards, it is likely that large areas of the province (particularly in the west of the province) are without local access to pulmonary rehabilitation. 11 For example, there is one pulmonary rehabilitation program for every 967 people with COPD in the EHSSB; one pulmonary rehabilitation program for every 4896 people with COPD in the WHSSB; this is despite both health boards having similar prevalence of COPD (EHSSB 1.6%, WHSSB 1.7%. 11 In general, pulmonary rehabilitation in Northern Ireland meets guidelines for structure and format except for the frequency of supervised exercise. 6, 7 Research continues into the optimal frequency and duration of programs, and will hopefully help determine the most cost-effective approach. 5, 12 All programs assessed patients before pulmonary rehabilitation. This assessment is important and should confirm diagnosis and relevant comorbidities, ensure optimal drug treatment, and determine safety to undertake the exercise component of pulmonary rehabilitation. Current guidelines suggest an extensive range of education topics for pulmonary rehabilitation and it is not surprising that not all programs include all these topics. 2, 6, 7 A recent study has provided some guidance on essential education topics for pulmonary rehabilitation from the patients' perspective and programs should at least include topics that patients consider important. 13 Guidelines give some direction on outcome assessment for pulmonary rehabilitation and although many programs in Northern Ireland measure some outcomes, there is a clear lack of consistency with regard to the specific measurement tools used. 2, 6 Consensus on a minimum set of specific outcome measurement tools for pulmonary rehabilitation would be useful to facilitate comparison between programs and between different patient populations and between different countries.
Other pulmonary rehabilitation surveys report limited information on the provision of exercise following pulmonary rehabilitation. [8] [9] [10] In our survey, pulmonary rehabilitation programs did not provide maintenance programs, but some had links for the provision of ongoing exercise, and it is important to develop these links further. Appropriate personnel should be identified to develop links and ensure a seamless transition between pulmonary rehabilitation and maintenance programs. Key healthcare professionals currently involved in the delivery of pulmonary rehabilitation, for example, physiotherapist or nurse, are well placed to be responsible for this. These healthcare professionals could also be involved in securing resources and further training opportunities for staff involved in the delivery of maintenance programs. Research is needed to establish the benefit of this transition and the effect of different types of maintenance programs. 14 The accessibility of leisure centers in Northern Ireland increases their potential to provide maintenance programs irrespective of where patients live. They also have some existing equipment, resources, and trained personnel, which could be used to facilitate the development of this service. However, the programs currently available in leisure centers in Northern Ireland are hugely diverse and the suitability of these or any new maintenance programs for patients with respiratory conditions would need to be ensured. 14 The 13 support groups in Northern Ireland are clearly inadequate for the size of the population with respiratory disease. 11 Guidelines have indicated that support networks are important, but consensus is needed to establish the aims and function of these to optimize their contribution within the patient pathway. 2, 6, 7 Similar to other international surveys, we have shown a gap in service provision for maintenance exercise programs and networks for social support. Improvements could be facilitated by better communication within the patient pathway and a strategic coordinated approach. The results of this survey highlight the need to focus research and service development specifically in these areas.
In conclusion, pulmonary rehabilitation programs are established in Northern Ireland, although not all patients are able to access these. Facilities for ongoing exercise and support groups are less developed. Implementation of all aspects of the patient pathway should be made a high priority for patients with respiratory conditions.
